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Introduction

The principle investigator was funded from May 1, 2003 to April 30, 2008 by the Department of
Defense Breast Cancer Research Program via a Physician-Scientist Training Award (PTSA) to
participate in a comprehensive training plan designed to assist the principal investigator in
making the transition from junior faculty member to independent clinical breast cancer
researcher. There were two chief components of the plan. The first component was the conduct
of a prospective research study entitled, “Modifiers of the Efficacy of Risk-Reducing Salpingo-
Oophorectomy for the Prevention of Breast and Ovarian Cancer in Carriers of BRCA1 and
BRCAZ2 Mutations,” under the direction and mentorship of Kenneth Offit, MD, MPH. The second
component of the comprehensive training plan was for the principal investigator to participate in
didactic coursework and structured training in research methodology, biostatistics, methods of
molecular biology, and ethics of clinical research. This progress report will summarize progress
and accomplishments made as well as difficulties and challenges encountered during the fifth
and final year of this award that ran from May 1, 2007 through April 30, 2008.

1) Progress on Research Project Component of Award

The principal investigator in concert with a multidisciplinary team at Memorial Sloan-Kettering
Cancer Center (MSKCC) reported the first prospective evaluation of the role of salpingo-
oophorectomy in reducing the risk of both breast cancers and BRCA-related gynecologic
(ovarian, fallopian tube, and primary peritoneal) cancers in carriers of BRCA1 and BRCA2
mutations. In that study, we demonstrated that risk-reducing salpingo-oophorectomy (RRSO)
was associated with a decreased combined incidence of breast and BRCA-related gynecologic
cancer. While these results were encouraging, there were important limitations in that
preliminary data that needed to be addressed to allow better tailoring of risk reduction strategies
for women at inherited risk secondary to a mutation in either BRCAL or BRCA2.

In order to address some of these issues, with the assistance of the PSTA, we have been
conducting a prospective study to address the following three specific aims: #1) determine the
degree of protection conferred by RRSO for the prevention of subsequent breast and BRCA-
related gynecologic cancer in a) carriers of BRCA1 mutations and b) carriers of BRCA2
mutations; #2) determine the effect of RRSO on cancer-specific mortality in carriers of BRCA1
and BRCA2 mutations; and #3) determine the effect in carriers of BRCA mutations of RRSO on
the incidence of a) subsequent breast cancer and b) subsequent BRCA-related gynecologic
cancer.

The study plan was to ascertain women with a BRCA1 or a BRCA2 mutation, who have
undergone genetic counseling at MSKCC, and who had not undergone bilateral oophorectomy
prior to the time of receipt of genetic test results. Uptake of RRSO or use of ovarian surveillance
would then be determined for study participants by a combination of annual questionnaire,
telephone contact, and medical record review. The time to cancer or time to cancer-specific
mortality would be analyzed for each of the specific aims using Kaplan-Meier analysis and a
Cox proportion hazards model. Total planned accrual was 452 participants with ovarian tissue at
risk and 348 participants with both breast and ovarian tissue at risk. Actual accrual (through
April 30, 2007) was 507 participants with ovarian tissue at risk and 431 with both breast and
ovarian tissue at risk, exceeding planned accrual by 12% and 24% respectively.

While we exceeded our target accrual, we chose to further increase the power of study by

initiating a collaboration with Dr. Timothy Rebbeck of the University of Pennsylvania and the
Prevention and Observation of Surgical Endpoints (PROSE) study group. In this collaboration,
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we combined our updated prospective follow-up data with data obtained from a similar
prospective follow-up study being conducted at 10 North American and European centers. This
collaboration resulted in the ascertainment of a total 1079 BRCA mutation carriers in which a
mean of 40 months of prospective follow-up was available. In the May 2007 annual summary,
we described the results of preliminary data analysis on this cohort, which we presented as an
oral presentation at the 2006 Meeting of the American Society of Clinical Oncology. Since the
time of the last annual report, we have completed analysis on this data set and have published
these findings in the March 10, 2008 edition of the Journal of Clinical Oncology. (Kauff ND et al.
J Clin Oncol 2008; 26:1331-7. Reprint is attached in the appendix.)

Specific components of the statement of work for June 2007 — May 2008 relevant to the
research component of the training award:

a) June 2006 - May 2006: Final data analysis and preparation of manuscripts based on
research outlined in the original statement of work.

This component of the statement of work was conducted as scheduled and resulted in
the publication a manuscript in Journal of Clinical Oncology addressing specific aims #1
and #3 of the original research proposal. Of note, this manuscript was released on-line
ahead of print, and concomitant with publication, the editors of the Journal featured the
article in a news release.

Aim #2 of the original proposal was to address the impact of RRSO on cancer-specific
mortality in carriers of BRCAL1 and BRCA2 mutations. While this aim was not completed
during the performance period of this grant, work on this aim is continuing. Pursuant to
this, the principal investigator plans to submit a peer-reviewed application in the coming
year to query the National Death Index to obtain information on mortality on study
participants lost to follow-up, as this information is vital if we wish to appropriately
address the question raised in this aim.

b) Additional work relevant to the research component of the award not specifically outlined
in the original statement of work.

Over the last year, the principal investigator has made continued progress on becoming
an independent breast and gynecologic cancer researcher. In May 2008, | submitted an
application as co-Pl of one the four research projects in MSKCC’s application for a
SPORE grant in Ovarian Cancer. In this project we are proposing examine the role of
BRCA dysfunction in primary and secondary prevention of epithelial ovarian cancer. This
application is scheduled for initial review in October 2008.

Additionally, in collaboration with Elisa Port MD, of MSKCC'’s breast surgical service, |
submitted an application for an Exceptional Project Grant from the Breast Cancer
Alliance to model the risk for 2" primary breast cancer in individuals with BRCA-
negative familial breast cancer. Of note, the research design of this project is directly
based on methodologies developed and refined in the course of carrying out the studies
supported by the DOD Physician Scientist Training Award.

2) Progress of Didactic Training Component of Award

Part of the time freed by the PSTA was also to be used by the Principal Investigator to
participate in formal coursework and training in research methodology, biostatistics, methods of
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molecular biology, and ethics of clinical research. Specifics accomplishments relevant to this
award are detailed below.

Specific components of the statement of work for June 2007 — May 2008 relevant to the didactic
and practical training component of the training award:

a) June 2007 - May 2008: Participation in Weekly Meeting of the Diagnostic Molecular
Genetics Laboratory at MSKCC.

The principal investigator continued to be an active participant in these meetings. It was
in these meetings in which new research ideas, such as those that led to the grant
applications described above, were developed.

3) Specific Research Findings Supported by This Award

Published results from our multi-center collaboration prospectively evaluating the
efficacy of risk-reducing salpingo-oophorectomy (RRSO) for the prevention of BRCA-
associated breast and gynecologic cancer when carriers are stratified by mutation
status.

In last year’s progress report, we described preliminary findings from our collaboration with
investigators from the University of Pennsylvania (Rebbeck TR, Domchek S) and the PROSE
study group addressing impact of RRSO on subsequent breast cancer risk when BRCA2
mutation carriers were evaluated separately from BRCAL1 mutation carriers. In the past year, we
refined and finalized this analysis and published the results in the March 10, 2008 edition of the
Journal of Clinical Oncology. These results are summarized below.

Briefly, although RRSO has been widely adopted as a key component of breast and
gynecologic cancer risk-reduction for women with BRCA1 and BRCA2 mutations, no
prospective study to date has evaluated the efficacy of RRSO for the prevention of breast and
BRCA-associated gynecologic (ovarian, fallopian tube or primary peritoneal) cancer when
BRCA2 mutation carriers are analyzed separately from BRCA1 mutation carriers. This is an
issue of considerable import given that 17-39% of all BRCA mutation carriers have a mutation in
BRCAZ2. In order to address this issue, we identified 1079 women greater than 30 years of age,
with ovaries in-situ and a deleterious BRCA1 or BRCA2 mutation who were enrolled on
prospective follow-up studies at one of eleven centers from 11/1/1994 to 12/1/2004. After
women self-selected RRSO or observation, we obtained follow-up information through
11/30/2005 by questionnaire and medical record review. The effect of RRSO on time to
diagnosis of breast or BRCA-associated gynecologic cancer was analyzed using a Cox
proportional-hazards model.

During 3 years of follow-up, we were able to show that RRSO was associated with an 85%
reduction in BRCAl-associated gynecologic cancer risk and a 72% reduction in BRCA2-
associated breast cancer risk (Tables 1 and 2). While protection against BRCAl-associated
breast cancer and BRCAZ2-associated gynecologic cancer was suggested, neither effect
reached statistical significance.
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- _______________________________________________________________________________________________________________|
Table 1. Hazard Retio for the Development of BRCA-associated Gynecologic Cancer following RRSO

Gyn Gyn
Women Mean Cancers Women Mean Cancers 95%
Electing FU after Electing FU during Hazard Confidence P
N RRSO (mths) RRSO Surveillance  (mths) Surveillance Ratio Interval Value
BRCA1 and 792 509 40.3 3 283 37.6 12 0.12 0.03-0.41 0.001
BRCA2
BRCA1 498 325 411 3 173 40.1 10 0.15 0.04-0.56 0.005
BRCA2 294 184 39.0 0 110 33.7 2 0.00 Not Estimable

___________________________________________________________________________________________|
Table 2. Hazard Ratio for the Development of BRCA-associated Breast Cancer following RRSO

Breast Breast
Women Mean Cancers Women Mean Cancers 95%
Electing FU after Electing FU during Hazard Confidence P
N RRSO (mths) RRSO Survelllance  (mths) Surveillance Ratio Interval Value
BRCAL and 597 303 36.4 19 294 33.2 28 0.53 0.29-0.96 0.036
BRCA2
BRCA1 368 190 36.3 15 178 34.0 19 0.61 0.30-1.22 0.16
BRCA2 229 113 36.6 4 116 319 9 0.28 0.08-0.92 0.036

These results suggest that the protection conferred by RRSO against breast and gynecologic
cancers may differ between carriers of BRCA1 and BRCA2 mutations and that further studies
evaluating the efficacy of risk-reduction strategies in BRCA mutation carriers should stratify by
the specific gene mutated.

Additionally, in an exploratory analysis, it appeared as though RRSO was profoundly protective
against ER-positive breast cancer but RRSO did not appear to confer protection against ER-
negative disease. (Table 3) If these results are confirmed, it could have profound implications
for breast cancer risk-reduction strategies in women with BRCA1 or BRCA2 mutations.

_______________________________________________________________________________________________________________________________|
Table 3. Hazard Ratio for the Development of Invasive ER-Positive and ER-Negative Breast Cancer following RRSO

ER-Positive I nvasive Breast Cancer ER-Negative |nvasive Breast Cancer
Hazard Ratio Hazard Ratio
N Events (95% Confidence Interval) P Events (95% Confidence Interval) P
RRSO 300 2 14
0.22 (0.05-1.05) 0.058 1.10 (0.48-2.51) 0.85
Surveillance 284 7 11
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Key Research Accomplishments

o Published the first prospective data demonstrating that RRSO is protective against
breast cancer in women with BRCA2 mutations.

e Published results suggesting that RRSO may not be effective in the prevention of ER-
negative breast cancer in women with BRCA1 or BRCA2 mutations.

Reportable Outcomes

With assistance from the Physician Scientist Training Award:

e Published Kauff ND, et al. Risk-Reducing Salpingo-Oophorectomy for the Prevention of
BRCAl1 and BRCA2 Associated Breast and Gynecologic Cancer: A Multi-Center,
Prospective Study in the Journal of Clinical Oncology.

e Submitted a grant application to model the risk for 2" primary breast cancer in
individuals with BRCA-negative familial breast cancer to the Breast Cancer Alliance.

e Submitted an application to study the role of BRCA dysfunction in primary and
secondary prevention of epithelial ovarian cancer as a component of a SPORE
application from MSKCC.

Conclusions

With continued support of the PTSA, the principle investigator continues to make the transition
to becoming an independent clinical breast and gynecologic cancer researcher. As evidence of
this, the principal investigator has successfully obtained NIH peer-reviewed funding and has
published over 38 peer-reviewed publications (including thirteen first author reports) in Journals
such as the Journal of the National Cancer Institute, the Journal of Clinical Oncology, Cancer,
JAMA and the New England Journal of Medicine. (See attached biosketch.) Additionally, the
principal investigator is continuing to be a national and international leader as evidenced by his
appointments to the Editorial Board of the Journal of Clinical Oncology, the Cancer Prevention
and Control Committee of the Gynecologic Oncology Group, the Education Committee of the
Society of Gynecologic Oncologists, and the Genetics Committee of the American College of
Obstetricians and Gynecologists. Lastly, with the career development assistance provided by
the Physician Scientist Training Award, my accomplishments have been recognized at my home
institution, and | have been recommended for promotion to Associate Member.
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Risk-Reducing Salpingo-Oophorectomy for the Prevention
of BRCA1- and BRCA2-Associated Breast and Gynecologic
Cancer: A Multicenter, Prospective Study

Noah D. Kauff, Susan M. Domchek, Tara M. Friebel, Mark E. Robson, Johanna Lee, Judy E. Garber,
Claudine Isaacs, D. Gareth Evans, Henry Lynch, Rosalind A. Eeles, Susan L. Neuhausen, Mary B. Daly,
Ellen Matloff, Joanne L. Blum, Paul Sabbatini, Richard R. Barakat, Clifford Hudis, Larry Norton,
Kenneth Offit, and Timothy R. Rebbeck

A B S T R A C T

Purpose
Risk-reducing salpingo-oophorectomy (RRSO) has been widely adopted as a key component of

breast and gynecologic cancer risk-reduction for women with BRCAT and BRCA2 mutations.
Despite 17% to 39% of all BRCA mutation carriers having a mutation in BRCAZ2, no prospective
study to date has evaluated the efficacy of RRSO for the prevention of breast and BRCA-
associated gynecologic (ovarian, fallopian tube or primary peritoneal) cancer when BRCAZ2
mutation carriers are analyzed separately from BRCAT mutation carriers.

Patients and Methods
A total of 1,079 women 30 years of age and older with ovaries in situ and a deleterious BRCAT or

BRCAZ2 mutation were enrolled onto prospective follow-up studies at one of 11 centers from
November 1, 1994 to December 1, 2004. Women self-selected RRSO or observation. Follow-up
information through November 30, 2005, was collected by questionnaire and medical record
review. The effect of RRSO on time to diagnosis of breast or BRCA-associated gynecologic cancer
was analyzed using a Cox proportional-hazards model.

Results

During 3-year follow-up, RRSO was associated with an 85% reduction in BRCAT-associated
gynecologic cancer risk (hazard ratio [HR] = 0.15; 95% Cl, 0.04 to 0.56) and a 72% reduction in
BRCAZ2-associated breast cancer risk (HR = 0.28; 95% Cl, 0.08 to 0.92). While protection against
BRCAT-associated breast cancer (HR = 0.61; 95% CI, 0.30 to 1.22) and BRCAZ-associated
gynecologic cancer (HR = 0.00; 95% CI, not estimable) was suggested, neither effect reached
statistical significance.

Conclusion

The protection conferred by RRSO against breast and gynecologic cancers may differ between
carriers of BRCAT and BRCAZ mutations. Further studies evaluating the efficacy of risk-reduction
strategies in BRCA mutation carriers should stratify by the specific gene mutated.

J Clin Oncol 26:1331-1337. © 2008 by American Society of Clinical Oncology

their analysis to carriers of BRCAI mutations
alone. However, 17% to 39% of all BRCA muta-
tion carriers have a mutation in BRCA2,"**” and
considerable evidence exists that carriers of
BRCA2 mutations have different risks from those
of carriers of BRCAI mutations. Although the
lifetime risk of breast cancer is similar for both

In 2002, two large series demonstrating efficacy of
risk-reducing salpingo-oophorectomy (RRSO) for
the prevention of both breast and BRCA-associated
gynecologic (ovarian, fallopian tube and primary
peritoneal) cancers were published."”” Although

these and subsequent reports,”® have provided
strong evidence that RRSO is highly protective
against BRCA-associated cancers, almost all reports
to date have examined the risk-reduction conferred
by RRSO only when carriers of BRCAI and BRCA2
mutations were evaluated together, or have limited

BRCAI and BRCA2 mutation carriers and ap-
proaches 56% to 84% by age 70,”'* substantial
differences exist in the breast cancer phenotype
seen. Only 10% to 24% of BRCAI-associated
breast cancers are estrogen-receptor (ER) posi-
tive, whereas 65% to 79% of BRCA2-associated

1331
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breast cancers are positive for this receptor.'>'* BRCAI-associated
breast cancers also appear to have a characteristic gene expression
profile that differs from that seen in BRCAZ2-associated breast
cancers."” Although there are fewer differences in the phenotype of
BRCA1I-associated gynecologic cancers compared with BRCA2-
associated gynecologic cancers, the lifetime risk of gynecologic
cancer differs substantially between carriers of these two genes,
with 36% to 46% of BRCAI mutation carriers developing BRCA-
associated gynecologic cancer by age 70 years compared with 10%
to 27% of BRCA2 mutation carriers.'*'>!%!7

Despite the limited data evaluating the efficacy of RRSO in
women with BRCA2 mutations alone, RRSO has been widely adopted
asa cornerstone of breast and ovarian cancer risk-reduction in women
with both BRCAI and BRCA2 mutations.'®>° To address the appro-
priateness of this uniform approach and to provide critical informa-
tion for women with BRCA2 mutations considering this procedure,
we have pooled the updated data sets of two of the largest cohorts of
women with BRCA mutations in which prospective follow-up data are
available'* to provide what are, to our knowledge, the first prospective
estimates of the efficacy of RRSO for the prevention of subsequent
breast and BRCA-associated gynecologic cancers when carriers of
BRCA2 mutations are evaluated separately from carriers of
BRCAI mutations.

From November 1, 1994, through December 1, 2004, 1,079 women were
prospectively enrolled onto ongoing follow-up studies at either Memorial
Sloan-Kettering Cancer Center (MSKCC; New York, NY)?! or one of 10
academic referral centers participating in the Prevention and Observation of
Surgical Endpoints (PROSE) study group.”>** To be eligible for study inclu-
sion, participants had to: (a) have a documented deleterious mutation in
BRCAI or BRCA2; (b) have at least one ovary in situ at time of genetic testing;
(c) have no personal history of BRCA-associated gynecologic cancer before
genetic testing; and (d) be older than 30 years of age at the time of genetic
testing because participation in ovarian cancer risk-reduction strategies is not
generally recommended prior to this age. Participants with a personal history
of breast cancer without evidence of distant metastatic disease at time of
genetic testing were eligible for enrollment. Follow-up through November 30,
2005, was obtained via local center protocol and utilized a combination of
mailed questionnaire, telephone contact, and medical record review. All study
procedures were reviewed and approved by the relevant local institutional
review boards. Additional details of the study designs for both the MSKCC"*!
and PROSE**?? cohorts have been published previously.

Participants were included in the RRSO cohort if they had bilateral
salpingo-oophorectomy for reasons other than known or suspected cancer
after the receipt of genetic test results. The surveillance group included all
women with mutations who did not elect to undergo RRSO. Although the
specific method of gynecologic surveillance was not specified by protocol and
there is no strategy that is known to reduce mortality from gynecologic can-
cers, carriers of BRCAI and BRCA2 mutations have been recommended to
undergo ovarian cancer screening with a combination of transvaginal ultra-
sound and serum CA-125 as part of usual care since 1997.%

For women in the surveillance group, the duration of follow-up was
calculated from the date of receipt of genetic test results to the date of diagnosis
of new breast or BRCA-associated gynecologic cancer, the date of last contact,
or the date of death. For women in the salpingo-oophorectomy group, the
duration of follow-up was calculated from the date of salpingo-oophorectomy
to the date of diagnosis of new breast or BRCA-associated gynecologic cancer,
the date of last contact, or the date of death. If a participant initially electing
surveillance was diagnosed with a new breast cancer and subsequently under-
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went RRSO, they were included in the surveillance cohort for breast cancer end
points and in the RRSO cohort (with follow-up beginning at time of RRSO)
for gynecologic end points. Women who had a therapeutic oophorectomy
because of abnormalities found during screening for ovarian cancer were
included in the surveillance group, with their follow-up data censored at time
of oophorectomy. For all analyses, breast cancer was defined as invasive cancer
of any histologic subtype or ductal carcinoma in situ (DCIS). Gynecologic
cancer was defined as invasive epithelial carcinoma of the ovary, fallopian tube,
or peritoneum. Other types of breast neoplasia (eg, lobular carcinoma in situ)
or gynecologic neoplasia (eg, ovarian tumors of low malignant potential,
nonepithelial ovarian tumors and tumors of the uterine corpus or cervix) were
not counted as events in our analysis.

Participants with bilateral breast cancer or who underwent a risk-
reducing mastectomy before genetic testing were excluded from the evaluation
of breast cancer end points. For participants with a history of unilateral breast
cancer before genetic test results, only the contralateral breast was considered
to be at risk. Participants were censored for breast cancer outcomes at time of
post-results breast cancer or risk-reducing mastectomy.

To limit biases caused by inclusion of prevalent cancers, 15 participants
(13 BRCAI mutation carriers; two BRCA2 mutation carriers) undergoing
RRSO who had an unsuspected occult gynecologic cancer diagnosed at time of
risk-reducing surgery were excluded from the analysis of cancer end points.
Additionally, 20 participants with breast cancer and four participants with
BRCA-associated gynecologic cancer diagnosed within 6 months of receipt of
genetic test results or RRSO were also excluded. To minimize the possibility
that exclusion of these prevalent cancers would introduce a survival bias, we
excluded 154 participants without a new cancer diagnosis who had less than 6
months of follow-up from receipt of genetic tests results or RRSO.

Ninety-four participants from Creighton University (Omaha, NE)
and Fox Chase Cancer Center (Philadelphia, PA) were included in a
recent report from the Hereditary Ovarian Cancer Clinical Study
Group evaluating the impact of salpingo-oophorectomy on gyneco-
logic cancers in women with BRCA mutations’- Therefore, to prevent
duplicate reporting, these 94 participants were excluded from the cur-
rent analysis of gynecologic cancer end points and included in only the
analysis of impact of RRSO on subsequent breast cancer. Lastly, be-
cause the primary goal of this study was to analyze the impact of RRSO
on carriers of BRCAI and BRCA2 mutations independently, four par-
ticipants with mutations in both BRCAI and BRCA2 were excluded.

After applying these exclusions, we identified 792 participants followed
up for a mean of 39 months for gynecologic cancer events, and 597 participants
followed up for a mean of 35 months for breast cancer events. Baseline
demographics of the study cohorts are summarized in Tables 1 and 2.

Demographic variables were compared using ¢ tests for continuous vari-
ables and the Fisher’s exact test for discrete variables. A Cox proportional-
hazards model** adjusted for demographic variables significantly different
between the RRSO and surveillance cohorts (age at start of follow-up, parity,
personal history of breast cancer, and history of prior use of hormone-
replacement therapy) was used to determine the hazard ratios (HRs) for breast
cancer or BRCA-related gynecologic cancer after RRSO. For analyses in which
carriers of BRCAI and BRCA2 mutations were examined together, the locus of
mutation was also used as a covariate in the analysis. Statistical analyses were
performed on SPSS (version 13.0; SPSS Inc, Chicago, IL) and STATA (version
8; StataCorp, College Station, TX). All reported P values are two sided.

Gynecologic Cancer

Of the 498 BRCA1 mutation carriers and the 294 BRCA2 muta-
tion carriers assessable for gynecologic cancer end points, 325 BRCA1
mutation carriers (65%) and 184 BRCA2 (63%) mutation carriers
underwent RRSO a median of 5.5 and 4.1 months, respectively, after
receiving genetic test results. During 38 months of follow-up, 12
BRCA-associated gynecologic cancers were diagnosed a median of 37
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Table 1. Demographics of Participants With Ovarian Tissue at Risk

RRSO Group Observation/Surveillance Group
(n =509) (n=283)
Characteristic No. % No. % P

Age at start of follow-up, years

Mean 471 42.9 < .001

Median 45.3 38.8

Range 31.1-79.0 30.0-87.8
Mutations

BRCAT1 325 64 173 61 49

BRCA2 184 36 110 39
Parous 419 of 507 83 203 of 280 73 .001
Prior oral contraceptive use 342 of 481 71 178 of 2563 70 .86
Prior hormone replacement use 56 of 488 11 18 of 267 7 .040
Personal history of breast cancer 303 60 133 47 .001
Time to RRSO, months

Mean 10.3 =

Median 4.9 —

Range 0.1-83.3 —
Follow-up, months

Mean 40.3 37.6 15

Median 34.8 30.1

Range 6.0-114.6 6.2-119.3

Abbreviation: RRSO, risk-reducing salpingo-oophorectomy.

months after ascertainment in the 283 women undergoing surveil-
lance. This compared with three peritoneal cancers being diagnosed a
median of 16 months after RRSO during 40 months of follow-up in
the 509 women electing RRSO (HR = 0.12; 95% CI, 0.03 to 0.41;
P =.001; Table 3).

Limiting the analysis to women with BRCAI mutations, 10
gynecologic cancers were diagnosed in 173 BRCAI mutation car-

riers electing surveillance. This compared with three primary peri-
toneal cancers developing in the 325 BRCAI mutation carriers
electing RRSO (HR = 0.15; 95% CI, 0.04 to 0.56; P = .005).

In the 294 participants with BRCA2 mutations, two BRCA-
associated gynecologic cancers developed in the 110 women elect-
ing surveillance during 34 months follow-up. No peritoneal
cancers were observed during 39 months of follow-up in the 184

Table 2. Demographics of Participants With Both Breast and Ovarian Tissue at Risk
RRSO Group Observation/Surveillance Group
(n = 303) (n=294)
Characteristic No. % No. % P

Age at start of follow-up, years

Mean 47.7 42.8 <.001

Median 45.9 39.0

Range 31.5-79.0 30.0-87.8
Mutations

BRCA1 190 63 178 61 .61

BRCA2 113 37 116 39
Parous 244 of 301 81 217 of 291 75 .06
Prior oral contraceptive use 200 of 281 71 186 of 260 72 .99
Prior hormone replacement use 43 of 290 15 19 of 280 7 .003
Personal history of breast cancer 143 47 109 37 .013
Time to RRSO, months

Mean 4.6 —

Median 9.8 —

Range 0.1-82.7 —
Follow-up, months

Mean 36.4 33.2 AN

Median 29.8 25.3

Range 6.0-111.3 6.0-119.3
Abbreviation: RRSO, risk-reducing salpingo-oophorectomy.
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Table 3. Hazard Ratio for the Development of BRCA-Associated Gynecologic Cancer After RRSO

No. of Gynecologic ~ No. of Women No. of Gynecologic

No. of  No. of Women Mean FU Cancers After Electing Mean FU Cancers During Hazard
Mutation Patients  Electing RRSO  (months) RRSO Surveillance (months) Surveillance Ratio 95% CI P
BRCAT and 792 509 40.3 3 283 37.6 12 0.12  0.03t00.41 .001
BRCA2
BRCAT1 498 325 41.1 3 173 40.1 10 0.15 0.04t00.56 .005
BRCA2 294 184 39.0 0 110 33.7 2 0.00 Not estimable

Abbreviations: RRSO, risk-reducing salpingo-oophorectomy; FU, follow-up.

women with BRCA2 mutations electing RRSO (HR = 0.00; 95%
CI, not estimable).

Breast Cancer

Of 597 participants assessable for breast cancer end points, 303
underwent RRSO a median of 4.6 months after receiving genetic test
results. During 33 months follow-up, 28 breast cancers (18 invasive,
seven DCIS, three pathology unavailable) were diagnosed a median of
23 months after ascertainment in the 294 women electing surveillance.
This compared with 19 breast cancers (16 invasive, three DCIS) being
diagnosed a median of 23 months after RRSO during 36 months
follow-up in the 303 women electing RRSO (HR = 0.53; 95% CI, 0.29
t0 0.96; P = .036; Table 4).

Limiting the analysis to the 368 BRCAI mutations carriers in the
cohort, 190 underwent RRSO a median of 5.0 months after receipt of
genetic test results. Nineteen of 178 participants electing surveillance
developed a new breast cancer. This compared with 15 breast cancers
in 190 women electing RRSO (HR = 0.61; 95% CI, 0.30 to 1.22;
P =.16).

When the 229 BRCA2 mutation carriers were examined, 113
underwent RRSO a median of 4.0 months from receipt of genetic test
results. Nine breast cancers developed in the 116 women electing
surveillance versus four breast cancers in the 113 women electing
RRSO. (HR = 0.28; 95% CI, 0.08 to 0.92; P = .036).

Pathology reports were available on 44 (94%) of 47 breast cancers
diagnosed during follow-up. To examine possible reasons for the
apparent difference in the magnitude of breast cancer risk-reduction
between carriers of BRCAI mutations and carriers of BRCA2 muta-
tions, several exploratory analyses were conducted. When invasive
and noninvasive breast cancers were examined independently, RRSO
appeared to be more protective against noninvasive breast cancer
(HR = 0.32; 95% CI, 0.08 to 1.25; P = .10) than invasive breast cancer
(HR = 0.73; 95% CI, 0.37 to 1.45; P = .37) When the 34 known
invasive cancers were examined, RRSO appeared to be protective

against ER-positive invasive breast cancer (HR = 0.22;95% CI, 0.05 to
1.05; P = .058), but not ER-negative invasive breast cancer (HR =
1.10;95% CI, 0.48 to 2.51; P = .82; Table 5).

The current report represents, to our knowledge, the first prospective
study to evaluate the impact of RRSO on BRCA-associated breast and
gynecologic cancer risk when carriers of BRCA2 mutations are evalu-
ated separately from carriers of BRCA I mutations. In this series, RRSO
was associated with significant protection against BRCAI-associated
gynecologic cancer and BRCA2-associated breast cancer. Although
protection against BRCAI-associated breast cancers and BRCA2-
associated gynecologic cancers was suggested, neither of these effects
reached statistical significance.

In the only two retrospective studies reporting the impact of
RRSO on breast cancer risk in BRCA2 mutation carriers separately
from BRCAI mutation carriers, RRSO was not associated with a
significant reduction in total BRCA2-associated breast cancer risk
(odds ratio [OR] = 0.57;95% CI, 0.28 to 1.15; P = .11)* or contralat-
eral BRCA2-associated cancer risk (HR = 0.75; 95% CI, 0.16 to 3.48,
P = .72).” A likely reason for the difference in our results and these
studies is the potential for survival bias being introduced by their
ascertainment strategies.”® In other studies that have evaluated the
impact of ovarian hormone modification, via tamoxifen, on BRCA2-
associated breast cancer risk, there has been a consistent suggestion of
benefit of tamoxifen use in BRCA2 mutation carriers.””*

Although the current study did not conclude that RRSO was
associated with a statistically significant risk-reduction against
BRCAI-associated breast cancer, an effect comparable to what has
been seen in prior studies evaluating BRCA1 mutation carriers alone
was suggested.*>* Given this consistent effect across studies and the
preponderance of ER-negative breast cancer seen in BRCA1 mutation

Table 4. Hazard Ratio for the Development of BRCA-Associated Breast Cancer After RRSO

No. of Breast

No. of Breast No. of Women Cancers
No. of No. of Women Mean FU Cancers Electing Mean FU During Hazard
Mutation Patients Electing RRSO (months) After RRSO Surveillance (months) Surveillance Ratio 95% ClI P
BRCAT and 597 303 36.4 19 294 33.2 28 0.53 0.29t0 0.96 .036
BRCA2
BRCAT1 368 190 36.3 15 178 34.0 19 0.61 0.30to 1.22 16
BRCA2 229 113 36.6 4 116 31.9 9 0.28 0.08 to 0.92 .036

Abbreviations: RRSO, risk-reducing salpingo-oophorectomy; FU, follow-up.
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Table 5. Hazard Ratio for the Development of Invasive ER-Positive and ER-Negative Breast Cancer After RRSO

ER-Positive Invasive Breast Cancer

ER-Negative Invasive Breast Cancer

No. of
Technique Patients Events Hazard Ratio 95% CI P Events Hazard Ratio 95% ClI P
RRSO 300 2 0.22 0.05to0 1.05 .058 14 1.10 0.4810 2.51 .85
Surveillance 284 7 1.0 Referent 11 1.0 Referent

Abbreviations: ER, estrogen receptor; RRSO, risk-reducing salpingo-oophorectomy.

carriers, several authors have hypothesized that ovarian hormone
ablation might influence the tumorigenesis of BRCA-associated, ER-
negative breast cancer.***>%! In the current report, however, RRSO
appeared to be protective against ER-positive but not ER-negative
disease, calling this hypothesis into question. Although this analysis
was limited by the small number of events in each group, these results
are consistent with other studies evaluating selective ER modulators
and aromatase inhibitors for the prevention of subsequent breast
cancer in women without known BRCA mutations.”*>*

Our results confirm that RRSO is associated with substantial
protection against BRCAI-associated gynecologic cancer. The rela-
tively low incidence of BRCA2-associated gynecologic cancers in the
cohort (two in the surveillance cohort, zero in the RRSO cohort) limits
conclusions regarding the impact of RRSO on the risk of subsequent
BRCA2-associated gynecologic cancers. The low absolute number of
BRCA2-associated gynecologic cancers, however, may have impor-
tant implications for women comparing the relative risks and benefits
of specific gynecologic cancer risk-reduction strategies.

The current report has a number of limitations. Although the
ideal study design to evaluate the efficacy of RRSO for the prevention
of subsequent breast and gynecologic cancer would be a prospective
randomized trial, such a trial would almost certainly not be feasible for
a risk-reducing surgical intervention. As reviewed by Klaren, the
prospective cohort design used here has the least potential for substan-
tial bias, but is still subject to potential detection or lead-time bias. To
minimize the possibility of a detection bias, participants with cancer
diagnosed within the first 6 months after genetic testing or RRSO were
excluded from the analysis. If these participants and all women with
less than 6 months of follow-up are included in the analysis, the
inferences were not changed for any of our analyses. RRSO remained
protective against BRCA I-associated gynecologic cancer (HR = 0.11;
95% CI, 0.03 to 0.39; P = .001) and BRCA2-associated breast cancer
(HR = 0.27; 95% CI, 0.09 to 0.75; P = .013). Although a protection
against BRCAI-associated breast cancer was again suggested, this re-
sult still did not achieve statistical significance (HR = 0.68; 95% CI,
0.38 to 1.22; P = .19). Similarly, to prevent duplicate publication, 94
participants from Creighton University and Fox Chase Cancer Center
included in a recent report from Finch et al” were excluded from the
analysis of gynecologic cancer end points. If these participants are
included, the protection conferred by RRSO against BRCA-associated
gynecologic cancer in BRCAI and BRCA2 mutation carriers com-
bined (HR = 0.11; 95% CI, 0.03 to 0.37; P < .001) and BRCAI
mutation carriers alone (HR = 0.13; 95% CI, 0.04 to 0.46; P = .002)
remains essentially unchanged.

Although a personal history of breast cancer at time of
accrual was treated as a covariate in the Cox proportional-
hazards model, it is possible that inclusion of participants with

Wwww.jco.org

a prior history of breast cancer still introduced a potential bias
into the analyses. Limiting the analyses to participants without a
personal history of breast cancer at time of accrual, RRSO
appeared to confer a similar magnitude of protection against a
first breast cancer in both the 220 BRCAI mutation carriers
without prior breast cancer (HR = 0.49; 95% CI, 0.15 to 1.53;
P = .22) and the 125 BRCA2 mutation carriers without prior
breast cancer (HR = 0.27;95% CI, 0.05 to 1.48; P = .13), as was
seen in the entire cohort. It is also possible that the biologic
effects of other demographic variables significantly different
between the RRSO and surveillance groups (ie, age at study
entry, parity, and history of prior hormone replacement) might
not have been entirely corrected for by treating these as covari-
ates in the analyses. Further exploration of this issue awaits the
result of prospective studies large enough to match participants
for these potentially important differences.

The exploratory analysis examining the impact of RRSO on sub-
sequent ER-positive and ER-negative breast cancer is limited by small
numbers, lack of central pathology review, and missing histology and
ER status on three of the breast cancers diagnosed during follow-up.
Additionally, given the relatively short follow-up, it is possible that a
component of the decrease in ER-positive breast cancer risk was
caused by treatment of preexisting tumors in this subgroup, whereas
prevention of ER-negative breast cancer requires ovarian hormone
ablation earlier in the process of tumorigenesis. Given these limita-
tions, the apparent differential impact of RRSO on ER-positive versus
ER-negative disease should be viewed as hypothesis generating and
awaits confirmation in further prospective studies.

The present report provides strong confirmation that
RRSO remains the most effective risk-reduction strategy for the
prevention of BRCAI-associated gynecologic cancer. Although
protection against BRCA2-associated gynecologic cancer was
only suggested, it is possible, given that 76% of BRCA2-
associated ovarian cancers are diagnosed at age older than 60,
that our cohort of BRCA2 mutation carriers, with a median age
of 46 years, was not yet old enough to demonstrate a significant
protection against BRCA2-associated gynecologic cancer. Even
given this limitation, until more effective ovarian cancer sur-
veillance is available, RRSO should be discussed with all carriers
of BRCA mutations who have completed childbearing and have
entered the risk period for gynecologic cancers. Although
RRSO will likely remain an important method for reducing the
risk of ER-positive breast cancer in women with mutations in
BRCAI or BRCA2, its role in concert with other ovarian hor-
mone manipulations such as tamoxifen, raloxifene, and the
aromatase inhibitors remains to be elucidated. Prevention of
ER-negative breast cancer remains a challenge. The optimal
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strategy for reducing the risk of this important cancer in carriers
of both BRCAI and BRCA2 mutations will emerge from future
prospective studies stratified according to genetic linkage to one
or the other of these related, but distinct, cancer susceptibil-
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and honors. Include present membership on any Federal Government public advisory committee. List, in chronological order, the titles, all authors, and
complete references to all publications during the past three years and to representative earlier publications pertinent to this application.

PROFESSIONAL EXPERIENCE

1993-1995 Intern/Resident in Obstetrics and Gynecology
Tufts University New England Medical Center, Boston, MA
1995-1997  Resident in Obstetrics and Gynecology,
New York Medical College, New York, NY
1997-1998  Co-Executive Chief Resident in Obstetrics and Gynecology
New York Medical College, New York, NY
1998-2000  Attending Obstetrician/Gynecologist,
Director — Hereditary Breast and Ovarian Cancer Screening Program
Women’s Health Care Associates, Newton, NJ
2000-2002 Fellow in Clinical Genetics
Memorial Sloan-Kettering Cancer Center/New York Presbyterian Hospital, New York, NY
2002-Present Clinical Assistant (2002-2004) / Assistant Member (2004-Present)
Memorial Sloan-Kettering Cancer Center, New York, NY
2002-Present Clinical Assistant Physician (2002-2005) / Assistant Attending Physician (2005-Present)
Clinical Genetics Service, Department of Medicine
Gynecology Service, Department of Surgery
Memorial Hospital for Cancer and Allied Diseases, New York, NY
2006-Present Director, Ovarian Cancer Screening and Prevention Program
Gynecology Service, Department of Surgery
Memorial Hospital for Cancer and Allied Diseases, New York, NY

HONORS

1989-93 John Woodruff Simpson Fellow in Medicine, Univ. of Pennsylvania School of Medicine, Phila., PA
Mar 1997 Felix Rutledge Fellow in Gynecologic Oncology, MD Anderson Cancer Center, Houston TX

May 2001 American Society of Clinical Oncology Merit Award, San Francisco, CA

May 2002 American Society of Clinical Oncology Merit Award, Orlando, FL

June 2002 Nergesh Tejani Award for Research/Academic Excellence, New York Medical College, Valhalla, NY

OTHER EXPERIENCE AND PROFESSIONAL MEMBERSHIPS

August 2005-Present Society of Gynecologic Oncologists, Hereditary Cancer Educational Resource Panel

Dec 2005-Present Gynecologic Oncology Group, Cancer Prevention and Control Committee

Jan 2007-Present Editorial Board, Journal of Clinical Oncology

Mar 2007-Present Society of Gynecologic Oncologists, Education Committee

May 2008-Present American College of Obstetricians and Gynecologists, Committee on Genetics
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SELECTED PUBLICATIONS (in chronological order)

(Publications selected from 38 peer-reviewed publications)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Scheuer L, Kauff N, Robson M, Kelly B, Barakat R, Satagopan J, Ellis N, Hensley M, Boyd J, Borgen P,
Norton L, Offit K. Outcome of Preventive Surgery and Screening for Breast and Ovarian Cancer in BRCA
Mutation Carriers. Journal of Clinical Oncology 2002; 20:1260-8.

Kauff ND, Satagopan JM, Scheuer L, Robson ME, Castiel M, Nafa K, Hensley M, Hudis CA, Ellis NA,
Boyd J, Borgen PI, Barakat RR, Norton L, Offit K. Risk-Reducing Salpingo-Oophorectomy in Women with
BRCA1 and BRCA2 Mutations. New England Journal of Medicine 2002; 346:1609-15.

Kauff ND, Perez-Segura P, Robson ME, Scheuer L, Siegel B, Schluger A, Rapaport B, Frank TS, Nafa K,
Parmigiani G, Offit K. Incidence of Non-Founder BRCA1 and BRCA2 Mutations in High-Risk Ashkenazi
Breast and Ovarian Cancer Families. Journal of Medical Genetics 2002; 39:611-614.

Satagopan JM, Boyd J, Kauff N, Robson M, Scheuer L, Narod S. Offit K. Ovarian Cancer Risk in
Ashkenazi Jewish Carriers of BRCA1 and BRCA2 Mutations. Clinical Cancer Research 2002; 8:3776-81.
Kauff ND, Brogi E, Scheuer L, Pathak DR, Borgen PI, Hudis CA, Offit K, Robson ME. Epithelial Lesions in
Prophylactic Mastectomy Specimens from Women with BRCA Mutations. Cancer 2003; 97:1601-8.
Kirchhoff T, Satagopan JM, Kauff ND, Huang H, Kolachana P, Palmer C, Rapaport H, Nafa K, Ellis NA,
Offit K. Frequency of BRCA1 and BRCA2 Mutations in Unselected Ashkenazi Jewish Patients with
Colorectal Cancer. Journal of the National Cancer Institute. 2004; 96:68-70.

Kauff ND, Barakat RR. Surgical Risk-Reduction in Carriers of BRCA Mutations: Where Do We Go from
Here? Gynecologic Oncology 2004; 93:277-9. (Editorial)

Dupont J, Tanwar MK, Thaler HT, Fleisher M, Kauff N, Hensley ML, Sabbatini P, Anderson S, Aghajanian
C, Holland EC, Spriggs DR. Early Detection and Prognosis of Ovarian Cancer Using Serum YKL-40.
Journal of Clinical Oncology 2004; 22:3330-9.

Siddiqui R, Onel K, Facio F, Nafa K, Diaz LR, Kauff N, Huang H, Robson M, Ellis N, Offit K. The TP53
mutational spectrum and frequency of CHEK2*1100delC in Li-Fraumeni-like kindreds. Familial Cancer
2005; 4:177-81.

Kauff ND, Hurley KE, Hensley ML, Robson ME, Lev G, Goldfrank D, Castiel M, Brown CL, Ostroff JS,
Hann LE, Offit K, Barakat RR. Ovarian Cancer Screening in Women at Intermediate Risk - Impact on
Quality of Life and Need for Invasive Follow-up. Cancer 2005; 104: 314-20.

(Kauff ND - Principal Author) Society of Gynecologic Oncologists: Clinical Practice Committee. Statement
on Prophylactic Salpingo-oophorectomy. Gynecologic Oncology. 2005; 98:179-181.

Kauff ND, Mitra M, Robson ME, Hurley KE, Chuai S, Goldfrank D, Wadsworth E, Lee J, Cigler T, Borgen
Pl, Norton L, Barakat RR, Offit K. Risk of Ovarian Cancer in BRCA1 and BRCA2 Mutation Negative
Hereditary Breast Cancer Families. Journal of the National Cancer Institute. 2005; 97:1382-4.

Awtrey CS, Abu-Rustum NR, Disa JJ, vy JJ, Kauff ND, Hummer AJ, Barakat RR. Laparoscopic Bilateral
Salpingo-Oophorectomy in Breast Cancer Patients after Transverse Rectus Abdominus Myocutaneous
Flap Reconstructive Surgery. Gynecologic Oncology 2005; 99:720-5.

Offit K, Kauff ND. Reducing the risk of gynecologic cancer in the Lynch syndrome. New England Journal of
Medicine. 2006; 354:293-5. (Editorial)

Eitan R, Soslow R, Lin O, Kauff ND, Liu L, Barakat RR, Chi DS. The Significance of Cytological
Mesothelial Atypia Diagnosed from Peritoneal Washings Performed During Risk-Reducing Salpingo-
Oophorectomy. Gynecologic Oncology 2006; 102:315-8

Adank MA, Brogi E, Bogomolniy F, Wadsworth EA, Lafaro KJ, Yee CJ, Kirchhoff T, Meijers-Heijboer EJ,
Kauff ND, Boyd J, Offit K. Accuracy of BRCA1 and BRCA2 Founder Mutation Analysis in Formalin-Fixed
and Paraffin-Embedded (FFPE) Tissue. Familial Cancer 2006; 5:337-42.

Goldfrank D, Chuai S, Bernstein JL, Ramon y Cajal T, Lee JB, Alonso MC, Diez O, Baiget M, Kauff ND,
Offit K, Robson M. Impact of Mammography on Breast Cancer Risk in Women with Mutations in BRCA1 or
BRCAZ2. Cancer Epidemiology, Biomarkers and Prevention 2006; 15:2311-3.

McLaughlin JR, Risch HA, Lubinski J, Moller P, Ghadirian P, Lynch H, Karlan B, Fishman D, Rosen B,
Neuhausen SL, Offit K, Kauff N, Domchek S, Tung N, Friedman E, Foulkes W, Sun P, Narod SA and
Hereditary Ovarian Cancer Clinical Study Group. Reproductive risk factors for ovarian cancer in carriers of
BRCAL or BRCA2 mutations: a case-control study. Lancet Oncology 2007; 8:26-34.

Lu KH, Kauff ND. Does a BRCA Mutation Plus Tamoxifen Equal Hysterectomy? Gynecologic Oncology
2007; 104:3-4. (Editorial)

Page 17 of 19



20.

21

23.

24.

25.

26.

27.

28.

Modica |, Soslow R, Black D, Tornos C, Kauff N, Shia J. Utility of Immunohistochemistry in Predicting
Microsatellite Instability in Endometrial Carcinoma. American Journal of Surgical Pathology 2007; 31:744-
51.

. Kauff ND, Offit K. Modeling Genetic Risk for Breast Cancer. JAMA 2007; 297:2637-9. (Editorial)
22.

Kauff ND, Barakat RR. Risk-Reducing Salpingo-Oophorectomy in Patients with Germline Mutations in
BRCA1 or BRCAZ2. Journal of Clinical Oncology 2007; 25:2921-7.

Smith KL, Adank M, Kauff N, Lafaro K, Boyd J, Lee JB, Hudis C, Offit K, Robson M. BRCA Mutations in
Women with Ductal Carcinoma in situ: Prevalence and Risk Factors. Clinical Cancer Research 2007;
13:4306-10.

Kauff ND. How Should Women with Early Onset Endometrial Cancer be Evaluated for Lynch Syndrome?
Journal of Clinical Oncology 2007; 25:5143-6. (Editorial)

Kehoe SM, Kauff ND. Screening and Prevention of Hereditary Gynecologic Cancers. Seminars in
Oncology 2007; 34:406-10.

Lancaster JM, Powell CB, Kauff ND, Cass |, Chen LM, Lu KH, Mutch DG, Berchuck A, Karlan BY, Herzog
TJ for the Society of Gynecologic Oncologists Education Committee. Society of Gynecologic Oncologists
Education Committee Statement on Risk Assessment for Inherited Gynecologic Cancer Predispositions.
Gynecologic Oncology 2007; 107:159-62.

Kauff ND. Is it time to stratify for BRCA mutation status in therapeutic trials in ovarian cancer? Journal of
Clinical Oncology 2008; 26:9-10. (Editorial)

Kauff ND, Domchek SM, Friebel TM, Robson ME, Lee J, Garber JE, Isaacs C, Evans DG, Lynch H, Eeles
RA, Neuhausen SL, Daly MB, Matloff E, Blum JL, Sabbatini P, Barakat RR, Hudis C, Norton L, Offit K,
Rebbeck TR. Risk-Reducing Salpingo-Oophorectomy for the Prevention of BRCA1 and BRCA2 Associated
Breast and Gynecologic Cancer: A Multi-Center, Prospective Study. Journal of Clinical Oncology 2008;
26:1331-7.

RESEARCH SUPPORT:

Ongoing Research Support

1)

2)

R03 CA119265-01 Kauff (PI) 9/28/2005 — 8/31/2008
NIH/National Cancer Institute

Structural, Computational and Epidemiologic Analyses of BRCA2 Missense Mutations

The major goal of this project is to conduct a combined structural, computational and epidemiologic
analysis of frequently reported BRCA2 missense mutations to elucidate their clinical significance.

Role: Principal Investigator
Alfred and Hope Goldstein Foundation Kauff (PI) 7/1/2007 — 8/31/2009
Clinical Significance of Germline Genetic Changes in Ovarian Cancer

The major goal of this project is to evaluate prognostic and therapeutic implications of germline genetic
changes in patients with epithelial ovarian cancer with a goal towards developing targeted therapies.

Role: Principal Investigator
Ovarian Cancer Research Fund Levine (PI) 1/1/2007 — 12/31/2008
Genetic Modifiers of BRCA Penetrance for Ovarian Cancer

The major goal of this project is to use high throughput genotyping and linkage disequilibrium to identify
genetic loci that modify the penetrance of ovarian cancer in carriers of BRCAL1 mutations.

Role: Co-Investigator
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Completed Research Support

1)

2)

4)

DAMD17-03-1-0375 Kauff (PI) 5/1/2003 - 4/30/2008
Department of Defense Breast Cancer Research Program

Modifiers of the Efficacy of Risk-Reducing Salpingo-Oophorectomy for the Prevention of Breast and
Ovarian Cancer in Carriers of BRCA1 and BRCA2 Mutations

The major goal of this project was to prospectively analyze the impact of genetic and environmental
modifiers to the protection conferred by risk-reducing salpingo-oophorectomy for the prevention of breast
and BRCA-related gynecologic cancer in carriers of BRCA1 and BRCA2 mutations.

Role: Principal Investigator

R01 CA79572 Winawer (PI) 4/1/2003 — 3/31/2008
NIH / National Cancer Institute

Screening Colonoscopy Feasibility Trial
The National Colonoscopy Study is a multi-center randomized controlled trial of 3500 participants
assessing the acceptability of colonoscopy screening and the yield of neoplastic findings in the general
population with colonoscopy compared to an annual program of fecal occult blood testing.

Role: Chair of Genetics Review Committee (5% Effort)

Byrne Foundation Kauff (PI) 7/1/2004 — 3/31/2006
Byrne Fund Institutional Research Grant

Genetic Epidemiologic and Structural Analysis of BRCA2 Variants of Uncertain Significance

The major goal of this project was to explore the feasibility of conducting a genetic epidemiologic and
structural analysis of BRCA2 missense mutations to elucidate their clinical significance.

Role: Principal Investigator

Society of Memorial Sloan-Kettering Cancer Center  Kauff (PI) 10/1/2003 — 9/30/2004
Prevention Control and Population Research Program Pilot Grant

Impact of Genetic Counseling and Testing in Non-BRCA Associated Hereditary Breast Cancer

The major goal of this project was to assess the impact of genetic counseling and testing on screening
behavior in BRCA-negative hereditary breast cancer families.

Role: Principal Investigator
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